OBJECTIVE To assess the diagnostic accuracy of point-of-care natriuretic peptide tests in patients with chronic heart failure, with a focus on the ambulatory care setting.
Introduction
An estimated 800 000 people in the UK currently have heart failure, with more than 250 000 new cases every year. Incidence increases with age and is highest in adults aged more than 75 years. The aging population and improved survival of people with ischaemic heart disease are likely to lead to a continuing increase in the prevalence of heart failure. Overall, a general practitioner with a patient population of 2000 will care for about 40-50 patients with heart failure and see two or three new cases each year. 1 Since heart failure may be reversible with appropriate treatment in the early stages of disease, early diagnosis is important. Considering the low prevalence of heart failure, however, general practitioners are unlikely to have enough experience to identify more subtle signs. Although heart failure is often diagnosed by general practitioners, on the basis of clinical signs, symptoms, and the results of 12 lead electrocardiography, the diagnosis is only confirmed by echocardiography in about one third of cases. 2 Cardiologists generally perform better than general practitioners in using electrocardiography to rule out chronic heart failure (CHF); however, electrocardiography is not a reliable test to diagnose CHF because of its non-specific nature. 3 4 Therefore, recent guidelines from the National Institute for Health and Clinical Excellence, and the European doi: 10.1136/bmj.k1450 | BMJ 2018;361:k1450 | the bmj Society for Cardiology (ESC) on the initial diagnosis of CHF and referral for echocardiography recommend the use of B-type natriuretic peptide (BNP) tests in combination with clinical assessment. 5 6 BNP is a protein produced by heart muscle cells as a prohormone (proBNP) and released into the cardiovascular system in response to ventricular dilation and pressure overload. 7 The prohormone is split by a protease and secreted as the physiologically active C terminal fragment (BNP) and the inactive N terminal fragment (NTproBNP), which has a longer half life than BNP.
No clear consensus exists about the appropriate BNP threshold for diagnosing CHF. The 2016 ESC guidelines recommend an upper limit of normal of 35 pg/mL for BNP and 125 pg/mL for NTproBNP in the non-acute setting to exclude heart failure. In the acute setting, higher values should be used (BNP <100 pg/mL, NTproBNP <300 pg/mL). 6 In contrast, NICE suggests a BNP threshold of 100 pg/mL and an NTproBNP threshold of 400 pg/mL for referral of patients with suspected heart failure. 5 Traditionally, hospital laboratories have carried out BNP testing, typically taking up to a day to return results. Many laboratories offer slightly quicker turnaround times but point-of-care BNP tests give results within minutes. The use of point-of-care devices in primary care and other ambulatory care settings allows BNP results to be available when acute management decisions are needed. As well as reducing turnaround time, point-of-care testing by general practitioners could lead to a quicker investigation of dyspnoea, more timely referral, earlier initial treatment, and less uncertainty and anxiety for patients. The development of point-of-care natriuretic peptide testing services in community settings is part of a general effort to move care from hospital settings to the community and make more point-of-care tests available for a range of conditions. 8 Several point-of-care devices that test for BNP or NTproBNP are available.
Systematic reviews have been done on the role and accuracy of BNP and NTproBNP testing in the diagnosis of CHF 3 9-14 ; however, none has focused specifically on the diagnostic accuracy of point-of-care testing. We reviewed the diagnostic accuracy of point-of-care natriuretic peptide tests in patients with suspected or confirmed CHF, with a focus on ambulatory care settings.
Methods

Search strategy
Our search strategy (see appendix 1 for protocol) was based on a combination of subject headings and terms for heart failure, the two natriuretic peptides, point-ofcare testing (including "point-of-care", "rapid", "same time", "immediate", "bed-side"), and the known pointof-care index devices ("Triage", "Cardiac Reader", "Abbott iSTAT", "RAMP", "Cobas h232", "Alere Heart Check"). We searched several electronic databases from inception until 31 March 2017: Ovid Medline (see appendix 2), Cochrane Central Register of Controlled Trials, Cochrane Database of Systematic Reviews, Database of Abstracts of Reviews of Effects, Embase, Health Technology Assessment Database, Science Citation Index, and Conference Proceedings Citation Index. To maximise the sensitivity of the search strategy we did not use filters for diagnostic studies. For unpublished trials, we searched ClinicalTrials.gov and the trials registers on the World Health Organization International Clinical Trials Registry Platform. We also used the "related articles" feature in PubMed and searched reference lists of included studies to identify more publications.
Selection of studies
Two reviewers (KST, AP, CB; in pairs) screened titles and abstracts of the search results independently, and disagreements were resolved by referral to a third reviewer. Studies of point-of-care BNP and NTproBNP tests were included that reported diagnostic accuracy as an outcome and compared the index test result with that of any relevant reference standard, including echocardiography, clinical examination, or combinations of these. We excluded comparisons of laboratory based reference tests as they compared methods rather than diagnostic accuracy. Both prospective and retrospective case-control and cohort trial studies were included. Although the focus of the review was the ambulatory care setting, we included studies with participants with suspected or confirmed CHF in all settings because what is considered ambulatory care can vary between countries and we wanted to include all studies with relevant populations. We defined ambulatory care as primary, outpatient, or emergency care-all settings where ambulatory patients with heart failure would present-with the aim of investigating the potential use of point-of-care BNP tests in primary care. We imposed no restrictions on study population numbers or language-studies in languages other than English were translated-and study quality was not an exclusion criterion. Letters, narrative reviews, and other non-primary sources were excluded. Studies were also excluded if they did not provide sufficient data to construct a 2×2 table, were based on animals or non-human samples, or presented duplicate data. If two publications had overlapping populations, they were counted as a single study, and we only included both in our study if each provided diagnostic accuracy data at different thresholds. If both only provided data at the same thresholds, we excluded the publication with the smaller population and recorded this as a duplicate study.
Data extraction and management
Two reviewers (KT, CB, JV, AP; in pairs) extracted data independently using a predefined data extraction sheet (see appendix 3), cross checked the data, and resolved disagreements by discussion or referral to a third reviewer. If more than one publication with overlapping populations reported diagnostic accuracy data at the same threshold, we only extracted data from the publication with the larger population.
Assessment of methodological quality
Two reviewers (KT, CB, AP, in pairs) independently assessed the quality of included studies and this was cross checked by a third reviewer (JV), using QUADAS-2. 15 
Data analysis and synthesis
We extracted binary diagnostic accuracy data from all studies and constructed 2×2 tables at all thresholds. To obtain an overview of test accuracy, we produced a receiver operating characteristic plot of sensitivity and specificity estimates for all thresholds for each natriuretic peptide test. In these plots, we split the data by index test and study design. Study design was defined as either case-control or cross sectional/cohort. Case-control studies were those described as such and also studies with selected healthy and unhealthy populations. As the results of case-control studies are susceptible to bias, we excluded these studies from further analysis that split the data by population (prevalence of CHF) and setting. A study population was categorised as having a high (>50%) or low (≤50%) prevalence of CHF. Study setting was grouped as ambulatory (primary, outpatient, or emergency care), mixed outpatient and inpatient, or inpatient only.
For each natriuretic peptide, we produced paired forest plots with corresponding 95% confidence intervals. We grouped data into categories based on the thresholds recommended by NICE 5 : <100 pg/mL and ≥100 pg/mL for BNP, and <400 pg/mL and ≥400 pg/mL for NTproBNP.
We then analysed ambulatory care settings only and populations with a low prevalence of heart failure to ensure generalisability to primary care patients. To establish adherence to the thresholds recommended in ESC and NICE guidelines, we summarised the thresholds used in the included studies and pooled data at the recommended thresholds, where possible. We also compared the diagnostic accuracy of BNP and NTproBNP tests.
Summary receiver operating characteristic curves and forest plots were plotted using R version 3.4.2 and RevMan version 5.3.
To generate pooled estimates of sensitivity and specificity, we applied bivariate meta-analysis methods. 16 We used hierarchical summary receiver operating characteristic meta-analysis methods to produce summary receiver operating characteristic curves with corresponding 95% confidence regions and prediction regions for cross sectional/cohort studies collectively for BNP and NTproBNP. Where studies reported data at multiple thresholds, as these were overlapping data, we selected the lowest threshold only for each study because this was consistent with our focus on ambulatory rather than inpatient care. The xtmelogit command in STATA SE version 14.2 was used for these analyses, and parameters were entered directly into RevMan to produce Cochrane standardised output. 17 We analysed data from studies with laboratory based reference tests separately from data from studies with reference tests based on clinical assessment. We also analysed data based on populations with suspected CHF separately from data based on populations with confirmed CHF.
To assess heterogeneity between studies, we visually inspected the summary receiver operating characteristic curves and forest plots. We also adjusted for possible sources of heterogeneity by adding covariates to the bivariate model and testing with likelihood ratio tests, and we did a subgroup analysis. 17 18 Both approaches focused on concerns about patient selection and used QUADAS-2 assessments. A study was classified as having concerns if either the risk of bias or the applicability concerns was assessed as high, or if both were assessed as unclear. For the analysis adjusting for possible sources of heterogeneity we created a binary variable (with or without concerns about patient selection), and for the subgroup analysis we excluded studies with concerns about patient selection from the comparison of the diagnostic accuracy between BNP and NTproBNP.
To assess the robustness of our conclusions in our comparison of the diagnostic accuracy of BNP and NTproBNP testing, we evaluated the effect of removing outliers for all studies in ambulatory care settings and using a different data pooling method. This was an extension of the bivariate method of Dukic and Gatsonis, 19 which permits the inclusion of multiple threshold values for each study. This was done with R, and using simulation we calculated pointwise confidence intervals for sensitivity and specificity at given thresholds. The selected thresholds were those given in the ESC and NICE guidelines.
To test for publication bias, we applied the Deeks' test, 20 where data allowed, although in cases of high heterogeneity, this would result in low power. [20] [21] [22] In reporting our results, the term "accuracy" is often used to refer to diagnostic accuracy.
Patient involvement
Members of a patient and public involvement group were part of the Stakeholder group and Steering Committee of the National Institute for Health Research (NIHR) programme grant that funded this study. The patient and public involvement group includes people with heart failure and other lay people. Updates and details about the study were presented to the steering committee while the study was ongoing, and the public members provided feedback. Two members of this group commented on our completed manuscript. No patients nor patient representatives were involved in setting the outcome measures, nor were they directly involved in developing plans for the design or implementation of the study. A one day dissemination event is planned to report the results of all the studies funded by the NIHR programme grant, including this study. Members of the patient and public involvement group will be invited to this event. Figure 1 summarises the search results and the inclusion and exclusion of studies. We identified 2604 references doi: 10.1136/bmj.k1450 | BMJ 2018;361:k1450 | the bmj through database and registry searches, and an additional 17 publications were identified by checking reference lists of retrieved reviews and using the "related articles" function in PubMed. After removing duplicates, we screened 878 records by title and abstract. Of these and the references identified through reference list searches, the full text of 116 records was reviewed, resulting in 42 publications of 39 individual studies that met our inclusion criteria. The references of all 42 publications are given in appendix 4.
Results
Five of the studies were in a primary care setting (two assessed BNP and three assessed NTproBNP). [23] [24] [25] [26] [27] Two studies gave data for confirmed CHF cases. 28 29 Seven studies had a case-control design, and 32 were cross sectional/cohort studies, 15 of which had populations presenting mainly with dyspnoea, six had populations with several signs and symptoms of CHF, five had populations of echocardiography referrals, two had populations with cardiovascular risk factors, two had populations with stable CHF referred for cardiac rehabilitation, one had a population with acute coronary embolism, and one had a non-cardiac population receiving mechanical ventilation (see supplementary table S1). Most of the included studies were in secondary care settings, the majority in the emergency department (table 1) . The prevalence of CHF in the studies in primary care ranged from 19% to 44%. Of the 14 studies in emergency care settings, Various thresholds were used for the index tests, ranging from 5.1 to 412 pg/mL for BNP and 117 to 1000 pg/mL for NTproBNP (table 2) . Thirty three studies reported data for BNP and seven for NTproBNP. Of the studies that gave diagnostic accuracy statistics at unique threshold values, the most common threshold for BNP was 100 pg/mL (15 of 33 studies)-the BNP threshold recommended by NICE and ESC (acute setting). 5 6 The most common threshold for NTproBNP was 125 pg/mL (4 of 7 studies)-the threshold recommended by ESC (non-acute setting). No studies reported BNP data at 35 pg/mL-the BNP threshold recommended by ESC (non-acute setting), and none reported NTproBNP data at 300 pg/mL-the threshold recommended by ESC (acute setting). Two studies reported NTproBNP data at 400 pg/mL-the threshold recommended by NICE.
Methodological quality of included studies
All included studies were assessed using the QUADAS-2 framework. Figures 2 and 3 summarise the overall risk of bias and applicability concerns. For patient selection, the risk of bias overall was generally low as most studies included consecutive series of patients with suspected or confirmed CHF. However, applicability concerns were high with respect to the question of this systematic review, because the patients were often not representative of an ambulatory care population. The risk of bias for the index test was generally unclear because in most studies it was not obvious whether the thresholds used had been prespecified, with some using study derived thresholds, and whether the index test was performed blinded to the results of the reference test. Applicability concerns for the index test were also considered unclear because of blinding as it was not obvious how the point-of-care natriuretic tests would perform if interpreted without knowing the results of the reference tests, which would be the case if they were done in ambulatory and primary care settings as part of a diagnostic investigation. The risk of bias and applicability concerns for the reference standard were both assessed as low because most studies used an appropriate reference standard-clinical examination We found no evidence of publication bias (see supplementary fig S1) . The number of studies included in the analysis was, however, small so the power to detect bias was low.
Our analysis of the diagnostic accuracy of the peptides was based on data from 40 publications of 37 individual studies that met our inclusion criteria and provided usable data (fig 1) . Figure 4 provides an overview of the results from 32 publications reporting data from 29 individual studies on the accuracy of point-of-care BNP tests compared with clinical assessment, grouped by study design and index test manufacturer for all thresholds. Most studies assessed the accuracy of the Triage test (light blue symbols) compared with clinical assessment using a cross sectional/cohort design (squares). Two studies reported the accuracy of the Abbott iSTAT test (dark blue symbols) and two reported the accuracy of the Alere Heart Check test in patients with confirmed CHF (white symbols). The reported sensitivity and specificity varied considerably between studies. The lowest sensitivity came from one study on a primary care population with very low prevalence of CHF (19%) 27 and two studies on inpatient and outpatient populations that used BNP thresholds >345 pg/mL. 30 31 The accuracy of the point-of-care BNP test in populations with a high (dark blue symbols) compared with a low (white symbols) prevalence of CHF in ambulatory care settings (squares) varied considerably between studies and at different thresholds ( fig 5) .
B-type natriuretic peptide
For the cross sectional/cohort studies in ambulatory care settings that had populations with a low prevalence of CHF, the two primary care studies had a CHF prevalence of 19% and 38%, the outpatient study a prevalence of 45%, and the 12 emergency care studies a prevalence ranging from 20% to 50%.
The sensitivity of BNP testing in these studies was slightly less variable than the specificity, and sensitivity decreased as the threshold increased ( fig 6) . Of note, at thresholds <100 pg/mL, several studies reported low sensitivities and specificities (<0.8) of the test, and variations in sensitivity and specificity did not appear to correlate with increasing threshold. At a threshold of <100 pg/mL, sensitivity ranged from 0.46 (95% confidence interval 0.32 to 0.61) to 0.98 (0.93 to 1.00) and specificity from 0.31 (0.22 to 0.41) to 0.98 (0.95 to 1.00). The two studies 23 27 in a primary care setting reported sensitivities ranging from 0.46 (0.32 to 0.61) to 0.92 (0.81 to 0.98) and specificities from 0.38 (0.31 to 0.46) to 0.82 (0.79 to 0.85) at a range of thresholds <100 pg/mL (10-50 ng/mL). The study by Watson et al, 27 which reported the lowest sensitivity, included a population with a low prevalence of CHF (19%) as it included patients with risk factors for cardiovascular disease, not with symptoms of CHF.
When we pooled data at and around the thresholds recommended by the ESC and NICE guidelines for studies in ambulatory care settings and with a low prevalence of CHF (see supplementary table S2), the sensitivity of BNP was highest at 100 pg/mL (recommended by NICE for all settings and by ESC for acute settings 5 6 ): pooled sensitivity 0.95 (95% confidence interval 0.90 to 0.98) and pooled specificity 0.64 (0.46 to 0.78). This was based on seven studies in emergency settings with a prevalence of CHF between 20% and 48%.
Only one cross sectional/cohort study 32 In the few cross sectional/cohort studies with a low prevalence of CHF in mixed inpatient and outpatient settings (see supplementary fig S2) , variations in sensitivity and specificity correlated with increasing threshold. . ( . to . )
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. . . . . ; one study, white symbol). Three of these studies were done in a primary care setting. [24] [25] [26] Overall, sensitivity and specificity were less variable than those reported for BNP, with the exception of one of the primary care studies, 24 where the reported sensitivity and specificity were lower than those reported in other studies. For this study, a risk of bias was identified for the reference test and patients were preselected using a clinical decision rule.
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In studies in ambulatory care settings with a cross sectional/cohort design at 125 pg/mL, the threshold recommended by ESC for non-acute settings, the paired sensitivity and specificity plots for the Cardiac Reader test show high sensitivity (see supplementary table S2, pooled sensitivity based on three primary care studies, 24-26 0.99 (95% confidence interval 0.57 to 1.00)) and moderate specificity (pooled specificity 0.60 (0.44 to 0.74)), and increased specificity at higher thresholds (fig 8, supplementary table S2 ). At 400 pg/mL (the threshold recommended by NICE), in the two studies done in a primary care setting, sensitivity ranged from 0.59 (0.49 to 0.68) to 0.88 (0.77 to 0.96) and specificity from 0.79 (0.73 to 0.84) to 0.90 (0.84 to 0.94). Sensitivity and specificity were consistently high in the case-control studies (see supplementary fig S3) .
Comparison of diagnostic accuracy of the two peptides
The summary receiver operating characteristic plots assessing BNP and NTproBNP tests, each compared with clinical assessment and at the lowest threshold for each study, showed that NTproBNP was slightly more accurate than BNP (fig 9) , but the difference was not statistically significant (Triage (BNP) pooled sensitivity 0.95 (95% confidence interval 0.92 to 0.97), pooled specificity 0.57 (0.43 to 0.70); Cardiac Reader (NTproBNP) pooled sensitivity 0.97 (0.57 to 1.00), pooled specificity 0.69 (0.44 to 0.74)). The confidence and prediction regions were wide for NTproBNP because of the lack of data (not shown).
Removing the outlier 24 did not alter this result (Cardiac Reader (NTproBNP) pooled sensitivity 0.99 (0.75 to 1.00), pooled specificity 0.77 (0.62 to 0.87)). When emergency care studies with a high prevalence of CHF were also included, there was also no significant difference (see supplementary fig S4) . Sensitivities remained high, with sensitivity slightly higher for NTproBNP, and confidence intervals overlapped.
At all thresholds, the diagnostic accuracy of BNP and NTproBNP was comparable ( fig 10) . The summary receiver operating characteristic plots were similar and the confidence intervals generally overlapped. BNP points clustered around the point estimate of sensitivity 0.85 and specificity 0.80, whereas NTproBNP points were more scattered because of lack of data.
Because of concerns about patient selection, we tested for heterogeneity between studies using BNP data in the cross sectional/cohort studies with a low prevalence of CHF and in ambulatory care settings. NTproBNP data were insufficient for testing. Four of the 15 studies either had a high risk of bias or had applicability concerns about patient selection, or both were uncertain. We did not find evidence of heterogeneity between studies (likelihood ratio test result, P=0.4) for patient selection. The power to detect After excluding the four studies for which we had concerns about patient selection, we again compared the diagnostic accuracy of the two peptides at the lowest threshold for each study. The pooled sensitivity and specificity were not significantly different, with sensitivity only slightly higher and NTproBNP still slightly more accurate (Triage BNP: pooled sensitivity 0.96 (95% confidence interval 0.90 to 0.98), pooled specificity 0.50 (0.39 to 0.60)).
discussion
In populations with a low prevalence of chronic heart failure (CHF) in ambulatory care settings, the diagnostic accuracy of peptide testing varied and data in primary care settings were limited. In emergency care populations with a low prevalence of CHF, the diagnostic accuracy of B-type natriuretic peptide (BNP) measured with the point-of-care device Triage at thresholds at and above 100 pg/mL was similar to that in an acute setting, with sensitivity generally high. Sensitivity was highest at 100 pg/mL, the threshold recommended in the NICE and ESC guidelines (acute setting) (0.95, 95% confidence interval 0.90 to 0.98), and specificity varied. However, in the two primary care studies that reported BNP at and below thresholds of 50 pg/mL, sensitivity and specificity varied widely.
Only five of the 15 studies in ambulatory care settings were done in primary care, and the prevalence of CHF varied (19% to 44%).
Fewer studies assessed the accuracy of N terminal fragment pro B-type natriuretic peptide (NTproBNP). Based on three studies in primary care that used the Cardiac Reader, the sensitivity of NTproBNP was high at 125 pg/mL, the ESC recommended threshold for non-acute settings (0.99, 95% confidence interval 0.57 to 1.00).
No statistically significant difference was found in diagnostic accuracy between point-of-care BNP and NTproBNP testing.
Strengths and limitations of this study
Our study provides a comprehensive review of the current evidence on the diagnostic accuracy of pointof-care BNP and NTproBNP tests in the diagnosis of CHF in ambulatory care at all thresholds. However, a limitation of our analysis was the few data in primary care settings and the few data for NTproBNP. The lack of data also limited the power of our statistical tests. The risk of bias assessment highlighted that in several studies it was unclear whether assessors interpreting the results of the point-of-care index test (BNP or NTproBNP) were blinded to the outcome of the reference test (eg, clinical assessment, echocardiography). The lack of blinding may lead to an overestimation of the test accuracy. 33 Therefore, if these tests are used in general practice without a reference test, their performance is still not known. Furthermore, the heterogeneity in assessment of the reference standard across studies might affect generalisability of these findings to settings with different diagnostic protocols for patients with CHF, which would result in a different specificity of the test used. To ensure generalisability to primary care patients, we focused on studies in ambulatory 9 Similar results were reported in the 2008 meta-analysis by Worcester et al. 14 The diagnostic accuracy of BNP and NTproBNP testing was also found to be similar in the recent 2015 review by Roberts at al. 12 All three reviews focused on studies carried out in the hospital setting, and they included laboratory tests. Our review of point-of-care tests included 11 studies from the 2015 review; of these, nine were in an ambulatory care setting. We included and analysed data from 12 more ambulatory care studies. We used a meta-analysis method that allowed the use of all available data at different thresholds, thereby providing a comprehensive analysis. 19 The 2015 review, which assessed the diagnostic accuracy of natriuretic peptides for heart failure in the acute setting, concluded that the use of BNP and NTproBNP testing at the thresholds of the 2012 ESC guideline had excellent ability to exclude a diagnosis of acute heart failure because reported sensitivities were sufficiently high (approaching 1). 12 The sensitivities of point-of-care tests in the ambulatory care setting assessed in our review were more variable than in the acute setting, particularly in the primary care setting.
Implications for clinical practice
As the sensitivity in the primary care setting is variable, it is unclear whether point-of-care tests could be used to exclude CHF in primary care. This variability could be because patients with CHF in primary care often present with non-specific symptoms, such as breathlessness. Furthermore, the generally low specificity of these tests in primary care may limit their use as a test to help confirm CHF in primary care, although the NTproBNP test may perform slightly better than the BNP test as a test to rule out CHF because of its higher sensitivity and less variability reported in most studies. As with any test, the results need to be interpreted in the context of general clinical assessment. If the clinical presentation clearly indicates CHF or a different diagnosis, clinical judgment should overrule a single point-of-care test result.
The limited data from studies in a primary care setting suggest that the diagnostic accuracy of point-of-care BNP and NTproBNP testing at lower thresholds is insufficient. It should also be noted that the thresholds used in many of the studies are likely to be too high to be applicable to primary care. However, some studies reported a high sensitivity, particularly for NTproBNP to exclude CHF at the ESC threshold of 135 pg/mL in non-acute care, which suggests that this threshold might be appropriate for point-of-care testing. This finding is only tentative, given the limitations of our data. As with peptide testing in hospitals, point-of-care testing in ambulatory care would need to follow established clinical guidelines by confirming positive NTproBNP test results with cardiac imaging and ensuring an appropriate safety net through follow-up appointments. 5 6 Implications for future research Given the lack of studies in a primary care setting and potential methodological limitations in the studies that have been done, large scale trials in primary care are needed to assess the role of point-of-care natriuretic peptide testing in improving the care of patients with heart failure and its effect on patient outcomes, such as morbidity and mortality.
Conclusions
In ambulatory care settings in populations with a low prevalence of CHF, the sensitivity of BNP point-of-care tests at 100 pg/mL, the threshold recommended by NICE and ESC for acute care, is high but this threshold may not be appropriate for the primary care setting specifically. At lower thresholds, including the ESC recommended threshold for non-acute care of 35 pg/ mL, results in primary care settings vary. Testing for NTproBNP might be slightly better than testing for BNP to exclude CHF, and the ESC threshold for non-acute care may be appropriate for NTproBNP point-of-care testing; however, prospective trials would need to confirm this. Point-of-care testing, supported by confirmatory testing such as ultrasound imaging, might improve the management of patients with CHF in ambulatory care.
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